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Tém A€ - Bal bao trinh bay két qué nghign clru mot lrong céc wng
dung clia hé théng giao thong thong minh (ITS) trong quian Iy va kiém
soat hoat dong giao thong van tai. Cac tac gia da xdy dung hé lhéng
théng tin ngudi 141 véi chire nang canh bao cho ngudi tham g|a giao
thong vé cac sy cb giao théng, Un tic giao thong, nguy co xay ra tai
nan giao thdng khi ngudi lAi vuotg ua t%c dé cho phep hay di chugén
qua cac khu virc nguy hiém, Hé thong cdnh béo nay da si dyng tong
hop cac ngdn ngty 1ap trinh khac nhau nhw Java, HTML, JavaSeript,
PHP, XML, ... va dugc tich hop voi cac thiét bj di dgng nhw dign
thoai, méay tinh bang. Do d6, he théng duroc cai dit dd dang va giup
nguwdi ste dung phuong tién giao thong giém thoi glan di lai, gidam
nguy co XAy ra tai nan giao théng, nang cao tinh higu qua, tién nghi
clia hanh trinh va an tean khi tham gia giao thong.

Tie khoéa - glab thang théng minh; canh bao giao théng; sw cb giao
théng; tai nan giao thdng; un téc giao th(’)ng théi gian hanh trinh;
an toan giao théng; quan Iy giao théng; didu hanh glao thang.

1. Piit van dé

Un tic giao thong (UTGT), tai nan giao thdng (TNGT)
trong dd thi ludn 14 nhiing vin dé cp bach cha todn x4 hoi,
1a viin dé ma moi ngudi dan trong d6 thj déu phai dbi mat
hang ngay, gy tOn thit v6 enng Ién cho kinh t& x& hoi cuia
c& nude. Trong nhiing ndm vira qua, nhiéu gidi phap, chinh
sach ofing nhu cac nghlen clru [3] da duge thye hién quyet
liét voi muc dich gidm tai nan va in tic giao théng & nhidu
dé thi trong ci nude,Ching ta ciing di trién khai nhidu giai
phép nhu céc gidi phdp ky thudt, cic gidi phap chinh séch
quén ly phuong tién, cde gidi phap thé ché, tuyén truyén,
cudng biic,...Bén canh 49, cic giai phap ing dung cong
nghé tl1011g tin {con g01 l4 giao thdng théng minh - ITS) dé
quan ly, diéu khién giao thong cling dé dwgce dp dung & mét
s6 thanh phd, dién hinh nhr hé thong VOV ¢ Ha Nji va TP
H6 Chi Minh. Tuy nh1en hé thdng nay vin tdn tai kha nhidu
han ché nhw doi héi sb lugng 16n phéng vién, cfng thc vin,
k¢ thudt vién téc nghiép; théng tin dén nguai 14 khong c6
tinh chon loc ma thong thudng ngudi 1ai phii ty chon loc
nhirng thdng tin can thiét véi minh; npodi ra, khi sir dung
hé thong VOV giao thong, ngudi lai s phﬁl nghe ban tin
VOV giao thing sudt ¢4 hanh trinh 13m gidm céc tién ich
ctia hanh trinl,...Hon niva, nhlmg {mg dung nay chi dirng
lai & quy mb nho, 1€ té, chua phd bién trén dién rong nhu &
céc quic gia phat trién. Do d6, vide nghlen ciru rng dung
cong nghé théng tin trong quéan 1y, dxeu hanh glao théng,
hay xdy dwng hé thong canh bdo un tic, tai ngn giao thong
va cung cap thong tin vé s ¢b giao théng doé den v3i ngudi
lai (con goi la giao thong ﬂlong minh - ITS) 14 rit can thiét
nhdm ngin ngla hién tugng tn thc glao théng va gidm
nguy co tai nan giao thong, gidm thdi gian di lai, ting tinh

Abstract - This paper presenits an application of intelligent
transportation systems (ITS) in the management and contro! of
transport operations In urban areas, Specifically, the paper has
built the. driver information system with the function of warning
transport users of traffic incidents, traffic congest[on and traffic risks
when drivers exceed speed limit or are moving through dangerous
areas, This system has used the total of different programmlng
languages such as Java, HTML, JavaScript, PHP, XML, ... and also
has the ability to integrate with mobile devices such as mobile
phones, tablets. Therefore, it is easy to be instafied and help users
reduce travel time and potential traffic accidents, improve the
efficiency and the convenience of journeys and the safely of traffic
participants as well.

Key words - intelligent transportation system;fraffic warning, traffic
incidents; fraffic accidents; traffic congestions; fravel time; traffic
safety; traffic management; traffic operation.

hidu qué va tién nghi cua hanh trinh, tinh an toan khi tham
gia giao théng, gép phén ning cao higu qua khai thag ctia
todn mang ludi giao théng 46 thi.

Hé théng canh bdo nay dwgc xdy dyng trén co s¢ di
llcu khéo sat vé& didu kién dlrorng, diéu kién glao thong va
didu kién td chirc, didu khién giao théng cia cac d6 thi, két
qué dvgc (g dung thir nghiém cho mang lwéi giao thong
thanh phé Da Nang, ngodi ra chuorng trinh ciling dquc trién
khai tmg dung rong 1di cho cac thanh phé khic véi co s
dir liéu vé mang ludi dudng cu thé cua cac thanh phé do.

2. Céc két qua nghién ciu
2.1. Téng quan vé h¢ thong

Véi muc dich hd tro nguéi 141 ¢6 nhﬁng théng tin cin
thiée dé chuyen di dugc an foan, higu qua va nhanh chong,
todn bd hé thong duge thiét k& gdm cic clmc néng chinh
nlur: canh bdo khi ngudi st dung di qué tbc dé cho phep,
canh bao khi ngudt st dung di vao huorng ¢ in tic glao
thong, canh bao khi ngu'cn sir dyng di vao khu vyc nguy
hiém (bao gom nit giao théng nguy hiém, doan dudng
nguy hlem, diém nguy hiém trén mét doan dudmg va dudng
cong nim ¢6 ban kinh nho, thm nhin han ché...).

He théng gbm 2 phan chinh 14 chwong trinh teén dién
thoai di dgng v6i hé didu hanh Androit va Website quan tr
mang. Trong d6, website duge thiét k& v&i cée chire ning
chinh sita, hién thi, hru triv dé dang glup ngudi diéu khién
phuong tién c¢6 thé thao tac véi co s& diF liéu va cap nhét
dit lidu lién tuc theo thoi gian. Cu thé nhu:

- Ngu’m ding c6 thé thém, sira, x6a céc vi tri nguy hiém,
vi tri tn tc théng qua céc thao tac tric quan trén ban dob.
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Hinh 1. So dé chung ctig toan hé rhong cdith bdo tm tde va tai nan gmo thing

- Thong tin vé cac vi tri nguy hiém, vi tri dn tic dugc
thé hién dudi dang dénh déu (marker) trén ban d6 va co thé
quén 1y théng qua bang biéu.

- Thong tin duge cdp nhit 1én server luu trit sau khi
ngirdri diéu khién cép nhét dit liéu (rén website.

Ngbdn ngit lﬁp trinh duge sir dyng 1a 1 hop cia nhidu
ngbn ngir, moi ngén ngu‘ phy trach mét clirc ning riéng
trong hé théng. Chéng han nhw: HTML (Hyper Text
Markup Language) 12 "ngdn ngit danh ddu siéu vin ban"
c6 chire niing tao nén cic trang web véi cdc miu théng tin
duge trinh bay trén World Wide Web hay CSS c¢o chirc
ning miéu ta cich trinh bay cdc tai ligu viét bing ngon ngit
HTML va XHTML, ... (Hinh 2).

Android

btudzo </>

HTML
<xml />

Hinr 2. Ngon ngit Idp trink ving dung trong hé thong

Co sé di ligu trong hé thong dugce cap nhét lién tuc va
dugc quan tri thdng qua website truc tuyen.

So d('i chung toan hé théng canh béo in tic va TNGT
dugc thé hién trén Hinh 1.
2.2. Cosé Iy thuyét va co sé div liéu hé thing
2.2.1. Tai nan giao théng vé tiéu chi xdc dinh diém den

Cho dén nay, vin chua co tiéu chudn hay khai ni¢m
chinh thirc niao vé diém den. Tuy nhién, d& ¢6 co s& cho
chuong trinh thiét ké, c6 thé khai ni€ém nhu sau:

- Tai nan giao théng la sy co bét ngo xdy ra ngoa1 v
mudn chi quan cia ngudi didu khién phuong tién giao

théng khi daug di chuyén trén dudng, do vi pham cac quy
the an todn giao thdng hay do gip nhitng tinh huong, Sy co
d6t xudt khéng kip phong tranh, gay nén thiét hai nhét dinh
v& ngudi va tai san [3)].

- iém den 12 vi tri hay khu virc nguy hiém ma tai d6
thuong xdy ra tai nan giao thdng [1, 2]. Cac di_ém den
thuc‘mg la cac khu vye déng din cu doc hai bén dudng, cic
nut giao théng co mit d¢ qua lai lom, cdc du'crng cong cb
ban kinh nhé, t&m nhin hai chiéu han ché..

Piém den dwoc xéc dinh dl_ra trén cac tiéu chi nhu s6
lwong ngudi bi thwong, s6 ngudi chét va thigt haivé taj san,
va duge phén loai theo chi s6 BS, gdm cé cac loai diém den
nhu sau [4] (Hinh 3):

- Piém den tuong lmg 'v6i chi s BS = 46 + 69 (tuong
duong 2 + 3 nguoi chct)

- Piém den rit nguy hiém twon g tmg v&i chi sb BS = ’70
+ 90 (twong duong 3 + 4 ngudi chét). :

- Piém den dic biét nguy hiém tuong éng véi chi 6 BS
> 90 (tuong duong trén 4 ngudi ché),

BS = 9%+ 23*D + (P/24)

I: tdng s6 ngudi bi thwong;

Trong do:

D: Téng 56 nguoi chét;
P: ‘Thigt hai vé tai san (trigu déng).
Chiéu dai doan duong cta diém den 14 250m, trong tng

vGi thot glan phén tmg tim ly 3s va tbe d6 xe chay 120
Kuvh (8¢ 46 Ién nhét).

Bm voi nhitng doan tuyen co chlcu dai >250m c6 che
d¥c diém hinh hoc va diéu kién 2 ben dudng trong ty nhau
vit thudmg xuy€n xay ra TNGT, kién nghi st dyng khai nigm
“tuyén den”. Tiéu chi xdc dinh tuyén den duwa vio mit:dé, -

TNGT, cu thé 1 mat 6 TNGT trung binh/1km cao ho*n 20% R

mét d TNGT trung binh/1km cia chidu dai todn tuyen
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2.2.2. Un tdc giao thong va tiéu chi danh gid im tic giao
théng cita hé thong

Un tic giao théng (UTGT) hiéu theo ngllla chung nhét
d6 1a trang thai dong phwong tién, nguoi tham gia giao thong
bi ngung tré, khong thé Iwu théng duge hoic luu thong rat
chim hoiic luu théng khong lién tyc boi vi luu lugng ngu’m va
phueng tién tham gia giao thong qué t3i hodic xay ra sw c6 can
tre viée luu thong [3).

UTGT duge danh gid th(“)ng qua cic tiéu chi nhu: tdc
do, thoi gian hanh trinh, thoi glan ché ket xe, luu lugng, hé
s6 mirc ¢ phuc vy, ty 1& nhu ciu, kha nang dap (g, chi
phi cho chuyén di bang phuong phap khdo sét thye nghiém.
Theo phuong phap nay, UTGT duwgc chia thanh 3 cap do
nhu sau (Hinh 3):

-Un tac nhe: cic phuong tign c6 thé di chuyen v6i the dd
mong mudn {binh thuwdmg}, d6i lic phai di chuyen chim lai
hoic dimg, Néu dimg lai & nut giao thong didu khién bang dan
tin higu, phuo'ng tién c6 thé bing qua chi trong 1 chu ki dén.

- Un tic nang: o cap d6 nay, phuong tign sé thuorng
xuyén di chuyén véi tc do trung binh, cho du cb thé sé
phdi dirng do ket xe trong mdt khoang théi gian dai.

- Ket xe: lic ne‘ly, plur(mg tién s& phai dimg hoin toan
hofic di chuyen v6i tbe d6 rit chdm trong khoang thoi gian
rat dai.

Piém den Pidm den rit
nguy hiém

Diém den dic
biét nguy hiém

Ket xe

Un the ning
Hinlt 3. Phdn cﬁ'p do cdnh bao
2.2.3. Co 56 dit ligu vé tai nan va i tic gr’ao thong

Un tiic nhe

Céc s6 lidu lién quan dén tai nan va n tic giao théng nhu
vi fri, mite dg thiét hai (ngudi va tai san), 50 ]lrong tai nan, thoi
gian un téc, ... duoc thong ké, thu thip theo 56 licu thong ké
coa S¢ Glao théng, Phong Cénh sat giao théng, ... hoic théng
ké trye tidp théng qua hé thdng camera CCTV quan sét.

Di¥ liéu thu thiip dwge cdp nhét truc tiép va lién tuc vao
hé théng canh bdo (website) boi ngudi quan tri (tai trung
tam didu hanh).

Theo s& lidu théng ké cia S& GTVT thanh phd Pa
Nang, trén dia ban thanh phd co khodng 24 giao 1 x4y ra
Un tic va 20 diém den, dugc thé hién tn,n Hinh 4 Hmh 5,

h’&d’tﬂnm\vhﬂbﬂi&\f mem

Hinh 4. Bén d9 vi trf im tie giao thong TP Da Nang

H‘ wh 5. Ban do vi tri drem d‘en TNGT TP P& Néng

2.3. Chuwong trinh cdnlt bdo in tdc va tai nan giao thong
trén thiét bi cam tay

Chuc nang chinh ciia chuong trinh la dva thong tin canh
bho v tde do (khi lai xe vugt qué the o cho phép), diém
den tai nan giao thong va vi tri dang xdy ra tn thc dén véi
nguoi ding trén co O xac dinh vj tri hién tai cha ngudi
ding bing hé théng dinh vi todn cau (GPS).

2.3.1. Thudt todn chong frinkh

Y éu chu diit rala ngudidi dwdmg cin bidt trude vi tri cd
thé xay ra tn tic ngay trude khi di vao doan dudng tiép
gidp voi khu vue tn tac. Vi néu d3 di vao khu vuc ndy thi
viée quay déu xe 1a rét bét tien va giam chit lwgng hanh
trinh. Tuy nhién, néu cép nhit théng tin chi mang tinh chit
thong bao. chung chung thi hiéu qua s& khéng cao. Do do,
phuong an thing de ctia chuong trinh hé théng canh bio
niy la dya trén tuyén dudng hién tai dé canh bio vi tel tn
thic tiép theo (theo hwdmg di ciia hanh trinh) ndm trén con
dudmg dd (néu cb). Vi cach nay, ngudi sit dung s& duge
tiép can théng tin kip thoi va hodn toan tranh dugc cée vi
tri ¢6 thé xay ra Un tic cling nhu gidm thidu tai nan giao
thong tai cdc doan dwong nguy hiém.

Tit yéu ciu irén, cac thut todn ctia chuong trinh gdm
c6: thudt toan téng quat chinl cua chuong r frinh (Hinh 6),
thut todn canh bao vi tri in tic giao théng (Hinh 7), thudt
todn canh bao vi tri nguy hiém (Hinh 8) va thuft to4n canh
béo doan dudmg nguy hiém (Finh 9).
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Hinh 6. Timc?! todn tong qudt chinh ciia chirong trinh
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Hinh 9. Thudt todn canh bdo dogn dudng nguy hiém
2.3.2. Hogt dgng cua chuong trinh.

D& c6 thé két ndi dén hé thng théng tin dia 1y va 1ay
thong tin toa dg tr GPS, chuong trinh hoat ddng doi hoi
phai c6 két ndi Internet.

Chuong trinh cé chirc niing hé trg “chay ngdm” ngay
ca khi ngudri dung trd v& man hinh chii, hodic man hinh thiét
bi dang tét.

~ Chc két qua hoat déng ctia chwong trinh duge thé hién
trén dién thoai smariphone Hink 10, 11.
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Hinh 10. Man hinh khdi dgng cia chuong frinh

Hinlt 11. Giao dign liic hogt dong cia chuong trinh

2.4, Website qudn trf dii ligu
2.4.1. Chre ndng ctia website

Dit ligu st dung cho chureng trinh néu khéng dwge cip
nhét lién tyc theo thoi gian thi s& anh hudng dén tinh chinh
xdc cia thong tin cinh bdo, cé kha ning giy ra tac dung
nguge khi ngudi lai xe phdi thay d6i hanh trinh méi dai hon
hanh trinh dy dinh. Do d6, nuc tiéu ban diu cia chuong
trinh s& khong dat duge.

Pé giai quyet vén dé nay, website duge 18p ra gidp cho
ngum quan iri ¢6 thé kidm soat dix lleu, théng tin v€ vi tri
1n the va diém den.

Website ho trg quan 1y cac vi tri cfmh bao dudi dang
danh déu (marker) trén ban dd duimg theo phwong phép
chdng ban d6 (overlay), voi cac chirc niing nhw; thém, sira,
x64, kéo thi va thay dbi trang thai (kich hoat hodc hiy kich
hoat) cac marker. Dt liu s€ dugce ddng bd véi cac thiét b
di déng chay chuong trinh.

2.4.2. Hoqt déng cia website

P& vio website ditu chinh dif 1igu, quan tri vién truy cdp
theo lién két: hitp:/BanDoGiaoThong.csy.es/, sau d6 ding
nhdp véi tai khoan duge chp sn ({inh 12). Sau khi déng nhép
thanh c6ng, man hinh 1am viéc cia website duge hién ra (Hinh
13), ngudi quén trj website ¢6 thé chinh sira thdng tin bing
cach don gian 14 click chudt vio vi tri twong ¥mg trén bén db.
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Hinft I13. Giao dign chinh clia website.

3. Két lufin va kién nghi
3.1. Két lugin -

Thoéng qua vi€c tim hidu v& khé ning (mg dung cong
nghé théng tin trong quan 1y va kiém soét hogt dong
phuomg tién giao thong, cac tic gia da xdy dung thanh cong
chuong trinh cénh béo sy ¢6 va ngin ngira tai nan giao
thong trong cac dé thi Vigt Nam. Chuwong trinh ¢6 kha ning
cung cAp ddy d théng tin cho ngu’m tai ve vi tri Un the, thc
0 hanh trinh ciing nhu vi tri nguy hiém tiém 40 TNGT. Tt
d6 gop phan giam tn thc giao thong va TNGT trong céc
thanh phé, ning cao higu qud cia todn mang ludi giao
théng do thi. _

Chuong trinh duge thiét ké v&i giao dién don gian, dep
mit, thiin thién v&i ngudi st dung va dé dang duge cai dit
trén cac thiét bj di déng nhu dién thogi, may tinh bang, do
do rit thudn ti€n cho ngudi st dung.

K&t qua nghién ciru v hé théng canh bao dwoe xdy dung

trén co s¢ dit liéu giao thong TP Pa Ning. Ngodi ra, nghién
ciru hoan toan c6 thé duge trién khai mg dung cho mang
ludi giao thdng cua cae thanh phd khic bang cach don gian
ciip nhét va thay dbi thong tin dit li§u cho.chuong trinh.

3.2, Nhiin xét va kién nughf

Pidu kién dé - chwong trinh hoat dong 13 yéu chu thiét bi
phai dwge két ndi mang Internet va hé thong dinh vi GPS.
Tuy nhlen mang ludi ket néi internet & cdc d6 thl Viét Nam
con nh1eu han ché ve pham vi phd song, toc do dudmg
truy&n,... Do dé, difu kién ny lai 1a mét han ché co ban
cua hé thong canh bdo, va 13 rio cin dé img dung cia
nghién ciru dén voi nguou st dung.

pié guu quyét vin dé nay, nghién etru dinh huéng phat
trién hé théng thong qua vigc phat hién sy cb tw dong AID
va ting dung bién béo dién tir VMS nhim ty dong hoa khiu
quan trj dit- 11¢u va tang hig¢u qua thong tin tinh hinh giao
thong dén v6i nguoi 14i (Hinh 14).
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